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(71) i Edward 15L Goldberg, a dti- 
2ea of ilie United States of AmpWi^ of 26 
Orescent Dnve> Glenooe^ Illinois, United 
States of America, do hsrdbj dedaie tiie 
amntiony for wMdi I pray that a patent may 
be granted to me, and &e metiiod by which ft 
B to be perfwmed, to be particolariy 

m and the following statement: 

This mvention relates to means for eiec- 
tricaUy connecting a cardiac pacemaker to the 
heart of an animal or a human. 

The beat of human and animal hearts is 
controlled by electrical impulses entering the 
atdmn and passii^ timH^ to the veacrfdes. 
^len die travel of diese electrical impulses 
from the atrium to the ventrides is partially 
<«r totally impeded this condition is referred to 
as a *T^art block". For some time heart blocis 
have beeai corrected by attaching "cardiac 
pacemakers", small generators of dectrical 
^mlse^ dirough electdcal lea<fc to the mal- 
functioning heart* 

Cardiac pacemakers have been tised to pace 
the heart in syadmmous and non-syndironous 
m a nne rs. In synchronous pacing suitable 
equipment is connected to the atrium to pick 
1^ the beat of die atrium. This electrical beat 
IS coordinated widi electrical impulses sent by 
a cardiac pacemaker attached to the ventricles 
to achieve "synchronous" b«tdng between 
the atrium and the ventricles. 

In non-syndnxMious padng the caniiac pace- 
maker is merefy attadied to die ventricle and 
the beating of the ventrides and atrium is not 
m con^lete harmony. The efficiency of die 
heart is reduced in non-synduunoro padne 
appr^nately 20%, bm since it requires 
attadnnents to the heart non-syndironous pac- 
mg has been the most oommonly used padne 
system. * ^ 

BfiTCCofore a thoractoiny was commonly 
reqmrcd to attadi a cardiac paconaker to Ae 
neart and the electrical leads were sutured into 
dectrical centact widi the heart This tech- 



mque has numerous disadvantages, Firsdy, a 
dioracotomy, whidi requires a la^ indsion 
fflthediestordiorax;,is drastic surgay and 
has a rdativdy higji mortality rate. Secondly, 
sutumg die electrical leads into dectrical cott- 
^twidi die heart causes sever trauma to the 
^ desirable to nummise,^ 
An mtravenous connection has also beea 
used to attadi electrical leads of a cardiac 
pacemaker to die heart. In this tedmiqoe the 
dectrical lead is passed through a vein into 
die heart vrfiere it is held by fibrilla located in 
^« poximity to die heart valve dirough 
whidi the lead is passed. There are;, however, 
ma^ disadvantages to this technique also, 
J»?o3uig: the possibility of damage to the 
vem during msertion, such as vem peribzation; 
die failure to attadi securdy the dectrical lead 
to the heart; and the posibility of perforating 
die heart wall widi die electrical lead dn^ 
insertion or after attachment has been com- 
pleted. 

Acco rding to one Bspcct of the present 
mvention there is provided an dectrical kad 
for a cardiac pacemaker which comprises an 
insulated dectricaliy conductive section and a 
lead-k securing section fiidudhig a hdical 
member whidi may be screwed into the heart 

Preferably, the lead mciudes a noo-insulated 
elecmcalty conductive section between said 
msulated dectricaliy conductive section and 
said lead-in securing section. 

Acoordhig to another ansect of the present 
^ention there is {vovided an electrical lead 
for a cardiac pacemaker comprising an insu- 
lated electrically conductive sectioii, a non- 
msulated dectricaliy conductive section^ and a 
toMi securing section, said non-insulated 
oecta^ir omductive section being between 
said other sections, die msulated electrically 
cwKtedve section and the non-insulated elec- 
trically conductive section oomprismg a spring 
TOB womd hi a hdix and provided vridi and 
wiflwut insulation vespectivdy, said lead-jn 
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secanng sectuHi xnqmsing an electrically ooi^ 
du c tiv Ca ndsstantially zigid ^riie wound ia a 
heliz and having a free end ^riuch tenmnatcs in 
a sbazp point. 
5 Aoomnizig to a faillier aspect of die present 
invention there is pmvided an electrical kad 
assembfy far a caimac paoemaiker vi^cii com- 
prises a fizst dectrical kad and a sec^ eleo- 
trical bad» said fizst electrical lead c ompri s ing 
' 10 an insidatBd dectricaHy amdnctive section and 
a kad-in secnring secdon indndmg a lieHcal 
msaher yAdA may be baewed into die hear^ 
die seooiid electrical kad axnqaistiig an inso- 
kned dectricaSy c uuducdve secdcm and a non- 
15 insnbtsd ekctdcaUy condactive sectbn, said 
mnd dectricd kad being vTzapped ab^ 
insidatBd cuuducdve section of said fitst eko* 
trical kad. 

In Older diat die present invendon may be 
20 \vell nndefstood there ^ nofv be described 
pxefeutd embodtments ifaeio^ given fay wsf 
of exampk onfy, with refeceiire to the acooin- 
panying dzawingSy in wliich: 
Hgine 1 is a diagranimadc view of a canBac 
25 pacemaker system attadied tn a haman heart 
by electrical kads emboctying the present 
invendon> 

Plgme 2 is a pardally ooss-secdonal en- 
lai^ged fargmentaiy view oi the. mosde of a 
30 famnan heart widi die electrical kad shown in 
figme 1 attadied thereto^ 

Figme 3 is a frflgmentaiy, enlarged view of 
the ekctrical lead shown in Figote 1 widi an 
insertion tool utilized to attadi die ekctcical 
55 lead to the heart; 

Figme 4 is a fragmaitfliy, enlarged view of 
die ekctrical kad and insertion tod iUastrated 
in Eigm:e 3 showing anodier medibd of attadn 
ing the kad to the l^art; 
40 Figme 5 is a partial^ cross-'Sectionalj en* 
laiged view of a part of another onbodhnent 
of tiie present invention^ 

Figme 6 is an enlarged fragmentary view 
of a part of still another embodimmt of die 
^ present invendon; and 

Figme 7 is a diagrammadc view of another 
cardiac pacemaker. 

Referring now to F]igure 1 tliere is iQos* 
trated diagrammadcally a cardiac pacemaker 
50 10 connected to a heart 12 <^ a iRnnanthroni^ 
dectrical leads 14 and 16 to be described 
hereafter. Eadi of tiie electrical leads 14 and 
16 has one end secorelh^ attached to die heart 
12y and its opposite end attftchpd. to a single 
55 ekcttical pmg 20, vMdx is disccmnectably 
attached to die canUac pacemaker 10. In this 
instance die cardiac pacemaker 10 is con- 
nected to a nmsck d die heart imd, as is 
casteasmyy is ismsed nnder the skin in the 
60 abdmninal area. The caidiac pacemaker 10 
most be ie;daoed periodically ag., every 2-^ 
years. To do diis an indsion is made in die 
abdominal area adjacent tiie pacemaker 10, 
the ping 20 detached from the cardiac pao&> 



maker 10 and attached to the new cardiac 65 
pacemaker and At indsion dosed 

The electrical leads 14 and 16 are identical 
Referring tx> Figures 2, 3 and 4> eadi of these 
ekctrical kads comprises dnee secdons^ an 
insulated dectrically conducdve section 2^ a 70 
non-insulated decmcally conductive sccdm 
24j and a kadrm seeming secdon 26. The 
insulated dectrically condactive secdon 22 is 
pc^cabfy made of qmng dectrical^ condac- 
tive' wire in di& instance braided wire, coated 75 
with insoladng material^ whidi is wound in a 
helix. "Hie ekctricaQy conductive wire m^ be 
n^de of ai^ ekctrical^ conductive material 
which is non-toxic to the animal or human. 
The sdecdon of a soitdde ekctdcalfy con- 80 
dnctzve mat'*"^! is a matter (rf choke within 
die ordmary ddn of one skilled in tlie art The 
iostdattpg material may be any pihstics or 
other insukthig material wiudi is non:4Dxie 
to the ammal or faonm. The sdectkn of a 85 
sdtabk msulating material is also a matter of 
choice within the otdmary drill of one skiOed 
in die art This spring helical wire will 
pand when tension is amdied and return to its 
original length when me tension b released, 90 

One end of the section 22 is attached by 
sAdsdog or the like to die dectdcal pbg 20 
as xlfaismaed in Fi^ore 1. The odier ad b 
attadied to^ or in this instance forinsy die non- 
insulated electrically cond uc tive secAoa 24. 95 
In this instance die section 24 is merdy the 
same as tiie secdon 22 widi the excqition that 
the insulating miaterial has been removed from 
die ekctdcaUy conducdve wire. 
' The kad-m securing secdon 26 is 100 
onmieqed to the non-insukted ekctricaQy 
condactive secdoii 24 and conqoises a 
adstantialty rigid heEcal manber> in 
this instance a hdically wound wire, 
preferably having a shaq> point 28 at 105 
ns end The shape and rigi(£ty of die kad-m 
semring section 26 permit it to be attached 
to^ and enhance its hdding effect after attadh 
ment to^ a musck 30 of the heart 12 as ilhis- 
trated in Figure 2. Preferably^ die helix of the 110 
lead-in securing section 26 is tapered toward 
ti^ point 28 as illastcated in Figures 2, 3 and 
4. Alternatively^ die hdix of section 26 may 
be f<^med with a portion of tiie red uc ed dia- 
meter ^ch will suffice for use with the insert 115 
don tool to be discussed hereinafter. 

The lead-in securing section 26 may be 
ynn^^ of any m^ or plastics material which 
is nourtDsic to die »TifmftT or human and con- 
nected by any means to the section 24. The 120 
selection of a suitabk material and die means 
by which the sections are connected are mat- 
ters of choice within the ordinary skin of one 
skilled m the art F^ei^ly, however^ section 
26 is made of an electrically conductive mmL 125 

By way of example the insulated electric- 
ally conductive section 22 is general^ about 
8—42 mdies m kogdi and the helix of sec- 
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tion 22 Las a diameter In the ranp of about 
and 1/8^ The hdix oi the non- 
fn s nla ted elecoicaUy oandnctive section 24 
has, in this fnstnncr, tins same diameter as 
5 the heHz of section 22 and snxce the section 
24 caaiy comp ri ses a few tnms, as shown two 
tnms, or less it will have a length generally 
less than 1/8''. The hdix of the lead-m secur- 
ing section 26 jncfeiably has its largest dia- 

10 meter equal to the dian^ter of the kdices of 
the other cecticms and the section 26 is gen- 
cralty in die range of about l/S"* and 1/4'' m 
length as a few tanis» as shown tfaxee turns, 
axe generally sufikient though fewer than 

15 tbree turns mary be nsQiL 

Referring to Figure 3 tiie dectrical lead 14 
is attached or seemed to the heart 12 wxdi an 
insertion tool indicated generally by reference 
numeral 32. The insertion tool 32 has an eilon- 

20 gated shaft 34 havxQg a bevelled pmion 36, 
like the end of a oo nventi wial screw driver^ 
and a handle 38 at its respective ends. To pie- 
pare the dectrical lead 14 for attadmient to 
hearty the bevdled end 36 of the insertion 

25 tool 32 is inserted betwn a torn in the helical 
wire of the cmiducting section 22, such as at 
pohxt 40 innstrated in Figure 3, and pushed 
mto the dectrical lead 14 until the bevdled 
end 36 eQga|;es widi and is griped the 

30 tapered portion of the lead-m secorhig sec- 
tion 26. By wdy of iUustralion, the iDsertkm 
tool 32 is abinit 12 indies in loigdi and the 
sh^ 34 has a diameter of about .05 indies, 
vTbidi is less than the diameter of the heliz of 

35 the insulated and ncm-lnsulated secticms 22 
and 24, respective, of the electrical kad 14. 

To pr^>axe die heart fer reoeivn^ the elec- 
trical l^id, a small indsidn is made in Ae 
pericardium and cjii-nifocardial fascia (not 

40 shown) of the heart to ea^oseliie heart musde 
30 to whidi the dectrical lead 14 is secured. 
The insertion tool 32, while eogagmg widi 
md being gzii^)ed by the lead-in seooring sec- 
tion 26, is rotated by hand to screw the lead- 

45 in seeming section 26 into the heart musde 
30. As diown hi Figure 2, die lead-in secur- 
ing section 26 is rotated soffidenlfy so that 
tins secdon, as wdl as the entire nott-insnlated 
dectrically oonducti^ section 24 and some 

50 turns of die msidated dectrically conductive 
section 22, are screwed in die heart mx]sde 30. 
The insertion tool 32 is then withdrawn from 
the lead 14 and this lead is securdy festened 
to die heart 12. As the dectrical lead 14 is 

55 icmg screwed into the heart musde care 
should be taken to rotate die entire dectrical 
lead 14, such as by rotatmg the tenmnal con- 
nector jrffcug 20, otherwise there will be a ten- 
dency of ibt electrical lead 14 to unwind \riien 

60 die tool 32 is renu3ved and thus unscrew from 
the heart musde 30. 

After the electrical lead 14 has been secure- 
ly attadied to the musde 30 of die heart 12, 
the other dectrical lead 16 is secure^ attached 

65 diere to in a similar manner. There is, how- 



ever, (me sfgnifinmt variation. 'With the 
electrical lead 14 firmly implanted in die heart 
12, one can no longer oo^^lensate for the ten- 
dency of the dectrical lead 16 to wmd vp 
during insertion, and theief ore unscrew wbea 70 
the hand tool 32 is released, hy txsn^ng the 
plug 20 once that would cau^ the electrical 
lead 14 to be twisted and to tend nndesiraUy 
to screw out of or furtl^ into die heart 
musde 30. Therefore mth the seomd dectri- 75 
cal lead 16 the nundier cxf revfaxtioQs it will be 
screwed into the heart is ptedetecmmed and 
the dectrical lead wrapped around the inser- 
tion tool 32, as iOustiated in Figure 4, in die 
opposite direction the same wsSbec of tuns* 80 
For exam^ if it win xcqdre d0A dock- 
wise ntatioos to to screw die dectrical lead 
16 hito tlie heart musde 30 dbe desired dis- 
tance, dien die ebctdcal lead 16 is wrapped 
dg^ counterdodcwise rotations around the 85 
insertion tooL Ih diis manner die electrical 
lead 1£», after attadmient to the heart musde 
30, is sot under any fnce caused by twisting 
of the wire wUch would tend to screw it out 
of or further into the heart musde 30. As 90 
iB nsttate d m Ffeure 4, die decdical lead 16 
requires dockwise rotation for insertion and 
dierelbre it has been wrajmed in a counter- ' 
docfcwise manner annmd the diaft 34 of die 
tool 32. 95 

A sigm'ficant feature of the above described 
electrical lead is that it may be secured to ti^ 
heart througji mediastinotomy, fox example 
wAdcfa is a hss drastic surgical procedure than 
a dioracottHny, However, it will be understood 100 
that the above described electrical lead may 
be utilized r^anlless of the surgical px}ce- 
dures enq>byed to afford access to die heart 

Anodiar inqiortant feature of die electrical 
lead is that it causes less trauma to die heart 105 
dian herebof(»:e known electrical leads. In 
addition to the general desiralHli^ of mini- 
mizing trauma to tibe heart fer die wdl being 
of the patient, l^art trauma plays an impor- 
tant part in a heart pacing system In the areas ilO 
\diere^ the heart has been subjeci^d to trauma 
scar tissue forms^ Scar tissues do not oondtxct 
dectridty. Tfaer^ore, the greater the area of 
scar tissue die more current needed for the 
dectric impulses to reach the rec^tive tissue 115 
of die heart Increased current requires larg^ 
batteries or electricity generators and tims tiie 
size of the pacemaker is increased. Hie larger 
the pacemaker the more inconvenient it is for 
the body to carry it and tlie less chance of 120 
concealing it in the abdommal area of a 
human. 

Tlie heart is continually in motion by virtue 
of its constant expansion and contractian^ 
which places great stress upon the juiKture 125 
ba^^een the sulktantially rigid lead-in securing 
section 26 and the section 24. If diere should 
be any breakage it is most Uk&ly to occur at 
this juncture. Should this occur the eaqposed 
turns in section 24 assure that dectridty will ISO 
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oonttnuc to 

be ^nmded to die heart mosde 30. 
It is anticq)ated of ooaise> diat Ac electdcal 
leads 14 aiid 16 aie scamd into the heart 
xxmsde 30 soffictaitiy so diat there axe least 
5 few toms of the section 22 in the heart musde 
30 also. The mote turns that are em b e dde d 
in tb& heart musde, the stronger th^ attadi- 

of the electrical lead to the heart 
• It is prefOTcd that the electrical leads 14 

10 and 16 be screwed mto die heart nmsdc so 
that they are positioned substantially tangen- 
tial to the heart mo^le and tend to run paral- 
lel with it| as iOnstrated in F^gme 2, rather 
than jpopoidicQlar thereto. It 1^ been found 

15 that this scxbstendall^ redtKes die diances of 
the section 26 fareating off horn the rest of 
the dectrical lead* 

Figure 5 iUnstratcs another onbodiment of 
an electrical Isad according to the present 

20 invention vMcb. is indicated generally by 
reference numeral 50. The electrical lead 50 
has an ingT<lfltpH electrically conductive secticui 
22 and a non-insukted dectrically conductive 
section 24 as have the electrical leads 14 and 

25 16. However, the lead-in securing section 52 
comprises a hollow, tapered or conical member 
vdiidi lasy be electrical^ conductive and has a 
helical ridge 54 on its outer perq)heiy winch 
teonmatBS at a diaxp leading point 56. This 

30 elmric^l lead 50 is attached to the heart in 
die same manner as die leads 14 and 16 dis- 
cussed hereinbefore and has all of the advan- 
tages of these leads also. However, it has die 
further advantage that it is unneoessaiy to cot 

35 the epi-myocatdial fasda, as required wfaoi 
the dectcical leads 14 and 16 because 
of bundling or cadmg of the fascia during 

|n<yir t'ion- 

Alihoq^ it is preferred that the insulated 

40 and non-insulated electrically oondiKtive sec- 
tions 22 and 24, lespixtively, be made of 
spring helical wire, it will be understood that 
• any other ^pe of wire msj alternatively be 
used if suffident slack is left to allow tot 

45 the movement of the heart Furthermore, 
though it is prefered to indude tiie secdon 24, 
it wiD be understood diat it may be omitted 
80 lcu$ as the section 26 is made of electri- 
cally conductive material. 

SO ' ]^gare 6 iOnstraies an embodiment of an 
glffrtricfll lead assembly according to the 
pnesent' invention mid vAicfa is indicated gen- 
erally by xefaence numeral 60. This lead 
assemb^ nntir"*^ ^ dectrical leads 62 

55 and 64. The electrical lead SZ, as Olustratsd, 
is the same as in construction as the dectrical 
leads 14 and 16 dfecossed heteinbefo r^^ bu t 
it is to be understood that it may ahemativdty 
be the same in construction as the electrical 

60 lead 50. The dectrical lead 64 is d^ same as 
one of die leads 14^ 16 and 50 widiont die 
lead-jn gf^^^g section and is wound in die 
helical spaces of die dectricd lead 62. The 
non-insukted conductive section 66 of the lead 

65 64 b^jns and tetminates within die kngtfa 



of the non-insolated section 68 of ' die dec- 
trical lead 62 to prevent a Axxxt droit 
betvma the leads. The dectrical lead 60 is 
infilled in die same mamier as the dectrical 
leads 14, 16 and 50 and inserted suflfcientfy 70 
so ^at the non-insulated condoctive section 66 
of the lead 64 is within the heart musde; If 
the m ^lflt*^ and non-fnsnlated dectrfeally 
conductive sections of the l^ds 62 aud 64 are 
not- made of s^ing heHcal wire as iQustcated in 75 
Figure ^ the lead- 64 is twisted or WFE^iped 
about tiie lead 62, ti» non-insulatBd sectiim of 
the lead 64 terminating adjacent to, but spaced 
fium, the non-insulated section of die lead 62. 
Aiinhnization of trauma to the heart and die 80 
elimination of the probl^ discussed in con- 
nection widi Figure 4 are some of die features 
afforded by this embodiment 

Figure 7 illustrates another cardiac pace- 
maker system emj^oying loads as described 85 
widi reference to Figures 2 to 5. In tiiis 
instance each dectrical lead 70 is connected to 
its. own dectrical terminal connector plug 72 
and may be sqkaratdy connected and dis- 
connected to the cardiac pacemaker 74. Tins 90 
eliminates the 'spcd&L procedures discussed in 
coxmection with Figure 4 and penntts eadi 
dectrical lead 70 to be installed m the same 
manner as elecdical lead 14 discussed herdn- 
before. 95 

It has further beoi discovered that in the 
^pe of dectrical leads discussed herein there 
is generally a small space b^ween die dectricd 
conducting wire and the insulating materid 
vthich creates a capillary action after the dec- 100 
trical lead has been attadied to the heart and 
undesirably draws blood from the heart musde 
into tiie jii^ ^^ilfltTng material It has been feund 
that this may be obviated by coating the ends 
of the insuhrted sections of the dectrical leads 105 
with a suitable liq^d sealing material, sudi as 
q>ozy resm or the li^ The capillarjr action 
vrill draw die liquid sealmg materid into die 
space between tiie jn^'^^ting materid and the 
electricd wire to sed off the space upon 110 
hardening of die sealing materiaL 

Where the human hcirt block is a S-A node 
blockage the condition may be corrected by 
attadung die l^uis of the cardiac pacemaker 
directif to the atrium. Any of the leads and 115 
proCecbres discussed hereinbefore may be 
used* 

The lack of blood vessels around the human 
heart js refexred to as isdiemia and causes 
porpnary insufficiency. The build-up of blood 120 
vessels around the heart may be effected by 
attaching a cardiac pacemaker by any of the 
m^faods discussed hereinbefore directly to the 
atxhnn. In tliis i n«m^M- the heart may be paced 
at a faster rate dian it normally operates and 125 

effect continud mild exercise of the heart 
The devdopment of more blood vessds about 
the he^ musde resists coronary insufficiency 
and lessens the likelihood of a heart attadc 

While the embodiments described faerehi 130 
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aze at present oon^dered to be prefened, it 
will be tmdeistood that vaiiotis modifications 
and improvements may be made therein 
whbin tbe scope of tbe invention as defined 

5 b y the appendant daims. 
WHATKXAIMIS:— 
1« An electxical lead for a cardiac pace- 
maker whicfa comprises an insulated ekctd*; 
calfy conductive section and a lead-in securing' 

10 section irrclnding a helical m^nber vAicfa m^ 
be screwed into tiie hearL 

2. An dectrical lead acoordmg to Claim 1 
indudin^ a non-insdated ebctdcalfy conduc- 
tive secnim between said msdated electixcal]^ 

15 oon d a ctiv e section and said lead-in secoting 
section* 

3. An dectdcal lead aca»ding to ragtt^ 2 
wherein said insnlated and non-insulated dec- 
trically conductive sections conyuise a spring 

20 wire wound in a hdk and provided vnA. 
insulation and witiioat insulation xespectivdy, 

4. An dectdcal lead aoobrdiog to any of 
the preceding Oauns vrtierein said hdical 
member is a substantially rigid wire wound 

25 inaheliz. 

5. An eJectrical lead aooozding to nifrfni 4 
wherem sdd zjgid wire is dectricaUy con- 
ductive. 

6. An ekctiical lead aooording to dther 
30 Oaun 4 or Qahn 5 wheieiia the hdiz of said 

ijgjd wire has a portion of itdnoed diameter. 

7. An electdcai kad aoondhig to either 
Oahn 4 or Clahn 5 vAeisin said rjgid wire 
has a £cee end and tiiehdiz of said rigid wire 

35 is tiymd m diameter toward said fee end 

8. An dectdcal 1^ according to any of 
Clahns 1 to 3 wherdn said hdical member 
is a hollow member haviog a hdiod tinoul 
about its pet^beiy. 

40 9. An deocical lead according to niat'y^ 8 
ndieosin said hdical member has a ficee end 
and is tqiered in diameter toward its free end 

10. An dectdcal lead according to eidzer 
Oahn 8 or Claim 9 wherein said hollow mem- 

45 ber is dectricaUy conductive. 

11. An dectdcal lead lor a cardiac pace- 
m aker c ompristng an insulated dectcically con- 
ductive section, and a lead-in securing section 
doctive section, a non-insulated dectcically con- 

50 said non-insulated dectricaUy conductive seo* 
tMm being between said otiba wctions, the 
insulated dectricaUy conductive section and 
the non-insidated dectricalfy conductive sec- 
tion comprising a spring wire wound in a hdix 

55 and provided witb and widioat insoaltion 



re^jectivdy^ said lead-in secining section 
conqmsing an dectricalfy conductive;^ sub- 
staimally rigid vriie womid in a hdbc and 
haying a free end vAicfa terminates in a sharp 
point 50 

12, An dectrical lead according to any of 
the preoedizig Claims including fprmgiy il cqq. 
nector means fcv attadtiog it to a cardiac 



13. An electrical lead assembfy for a cardiac 65 
tcemaker yflash conqyises a first dectdcal 
ad and a seomd dectrical lead, said first 

dectrical lead emtpntm^ an insuhded dectii- 
caSy conductive section and a kad-in securing 
section incfadtng a hdical member which may 70 
be screwed into the hear^ the second dectricd 
lead oaiqxridng an insulated dectricaUy con« 
ductive section and a non-insulated electric 
caUy conductive section^ said second electrical 
lead being wrapped about the insulated con- 75 
ductive section of said first electrical lead 

14. An dectrical lead ass^oblyaoomiing to 
Chum 13 v?faeretn said first electrical lead m- 
dudes a non-insulated dectricaUy conductive 
secti(m betweoi the insulated dectricaUy con- 80 
ductive section and the lead-in securing 
section, 

15. An dectrical lead assembly according 
to daim 14 wherein said insulated and nm- 
insnl a t ed dectricaUy conductive sections of 85 
each lead are made of spring wire v?ound in a 
h^ and provided vyMi and vriAout insu- 
lation lespoctbfdy, said second electrical lead 
being vround in tiie hdical spaces oi the hdi- 
cal]^ wound insulated electrica% ccmductive 90 
section of said first dectric^ lead and having 

its non-insulated section adjacent to but 
spaced from the non-insulated section of said 
first dectrical lead 

16. An electrical lead assenibly according 95 
to any of daims 13 to 15 wherein said hdical 
member is a substantially rigjd, dectricaUy 
oonductrve wire wound in a and having 

a free end .with a sharp point 

17. An dectrical for a cardiac paoe^ 100 
mafccTy substantial^ as herein described with 
reference to tl^ acaHiq)anyxng drawings. 

18. An dectrical lead assembly substan- 
tiaUjr as heiem described vridi leference to the 
acoMnpanying drawings. 105 

A. A. THORNTON & CO., 
Nordtumberiand House, 
303—306 Higji ToUxw^ 
London^ W.Cl. 
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